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Mic rocompute rs  a re  be ing u s e d  f o r  a  v a r i e t y  o f  p u r p o s e s , bu t
r e s e a r c h  a b o u t  t h e i r  i n s t r u c t i o n a l  e f f e c t i v e n e s s  l a g s  b e h i n d  a d o p t i o n
r a t e s  f o r  t h e  t e c h n o l o g y .  However, severa I  researchers  have examined
compe tenc ies  voca t i ona l  educa t i on  teache rs  need  to  use  e f fec t i ve l y  t h i s
e m e r g i n g  t e c h n o l o g y  (Bowen,  1 9 8 4 ;  C a n t r e l I ,  1 9 8 2 ;  C h a s e ,  G o r d o n ,  &
Makin, 1984;  Hudson,  1 9 8 3 ;  M i l l e r  &  F o s t e r ,  1 9 8 5 ;  R o t h ,  T e s o l o w s k i ,
Rankin, &  B lackman,  1984) .
t i ve  i n  na tu re .
These s tud ies  were  exp lora tory  and descr  ip-
Further, t h e r e  i s  a  l i m i t e d  r e s e a r c h  b a s e  a b o u t  t h e  e f f e c t s  o f
m ic rocompu te rs  i n  voca t i ona l  ag r i cu l t u re  on  l ea rn ing  i n  t he  a f f ec t i ve ,
cogn i t i ve  and  psychomoto r  doma ins. R o h r b a c h  (1983)  i n v e s t i g a t e d  t h e
ef fec ts  o f  mic rocomputer  ins t ruc t ion  versus  lec ture-d iscuss ion in  teach-
ing  co l l ege  s tuden ts  a  fa rm management  l esson .  The lec ture-d iscuss ion
group  in  the  Rohrbach  s tudy  per fo rmed signi f i can t l  y bet te r  than two
mic rocompute r  g roups  d id  on  a  cogn i t i ve  measure . However ,  Becker  and
Shoup  (1985)  conc luded  tha t  s ign i f i can t  i nc reases  in  s tuden t  knowledge
of  sa fe  t rac to r  opera t ion  concepts  resu l ted  when voca t iona l  agr i cu l tu re
s t u d e n t s  a s  w e l l  a s  a  c l a s s  o f  U n i v e r s i t y  o f  F l o r i d a  a g r i c u l t u r e  s t u -
dents  were  taught  us ing  microcomputers ,
The research base is  even more  sha l low when e f fec ts  o f  tes t ing  s tu-
den ts  by  compute r  techno logy  a re  exp lo red . B i s k i n  a n d  K o l o t k i n  (1977)
found  tha t  compute r -based , te le type  and  paper  and  penc i l  me thods  o f  t es t
a d m i n i s t r a t i o n  p r o d u c e d  s i m i l a r  r e s u l t s  w h e n  s t u d e n t s  w e r e  g i v e n  t h e
Minneso ta  Mu l t i phas ic  Persona l i t y  Inven to ry . C o r y  (1977)  f o u n d  t h a t
pape r  and  penc i l  and  compu te r i zed  adm in i s t r a t i on  me thods  p red i c ted  j ob
p e r f o r m a n c e  e q u a l l y  w e l l  o n  f o u r  o f  f i v e  a t t r i b u t e s  s t u d i e d .  These
f i nd ings  abou t  t he  e f fec t i veness  o f  compu te r  t echno logy  a re  genera l l y
c o n s i s t e n t  w i t h  t h e  c o n c l u s i o n s  C l a r k  ( 1 9 8 3 )  m a d e  a f t e r  h i s  meta-
ana lyses  o f  resea rch  abou t  t he  i n f l uence  o f  med ia  on  l ea rn ing . Cl a r k
con tended  tha t  t he  teacher  ra the r  t han  i ns t ruc t i ona l  med ia  b r i ngs  abou t
s tuden t  ach ievemen t .
Ob jec t i ves  and Hypotheses
Th is  research  tes ted  hypo theses  about  how e f fec t i ve ly  m ic rocompu-
te rs  cou ld  be  used to  admin is te r  an  ob jec t i ve  c lassroom tes t  to  s tudents
who  had  s tud ied  and  used  compu te r  techno logy .
sought to determine:
S p e c i f i c a l l y ,  t h e  s t u d y
(a)  t he  e f f ec t  t ak i ng  an  ob jec t i ve  f i na l  exam ina -
t i on  by  m ic rocompu te r  wou ld  have  upon  s tuden t  cogn i t i ve  pe r fo rmance ;
(b)  t h e  e f f e c t  t h i s  m e t h o d  o f  t e s t i n g  w o u l d  h a v e  o n  s t u d e n t  a t t i t u d e
abou t  compu te rs  immed ia te l y  a f t e r  t he  exam ina t i on ;  and  (c)  whe the r  t h i s
me thod  o f  t es t i ng  wou ld  requ i re  more  t ime  than  conven t i ona I  pape r  and
penc i I  test ing procedures.
Three hypotheses were formulated for test ing (p<.05);
1. No signi f icant  di f ference in student  cognit ive knowledge wil l 
be observed for  the two test ing procedures when midterm examinat ion
scores  a re  used  as  a  covar ia te .
2. T h e r e  w i l l  b e  n o  s i g n i f i c a n t  d i f f e r e n c e  i n  s t u d e n t  a t t i t u d e
about computers immediately after  the f inal  examinat ion is given by the
two test ing procedures.
3 .  No s igni f icant  d i f ference wi l l  be  observed in  the t ime needed
to complete the f inal  examinat ion using the two test ing procedures.
Procedures
The study fol lowed the posttest  only control  group design (Campbell
& Stanley,  1963) . Spector  (1981)  noted that  exper imental  studies need
to be repl icated to minimize external  val idi ty threats;  consequently,
the study involved two repl icat ions.  Repl icat ion 1 was conducted dur ing
the 1983 Fal I  Semester  at  Carthage (MS)  High School and Repl icat ion 2
dur ing the 1984 Spr ing Semester  at  Petal  (MS) High School.  Both repI i-
cat ions were conducted dur ing a  Mississippi  State  Univers i ty  course,
Application of Computer Technology to Agricultural  and Extension Educa-
t i o n .  The same instructor and teaching assistant  conducted both repI  i-
cations.
The three-hour undergraduate /graduate  level  course provided 30
hours of  lecture and 30 hours of  laboratory act iv i t ies.  The subjects in
each repl icat ion worked in  pairs  for  15 hours using a microcomputer  and
a pr inter  to  complete a  ser ies of  laboratory act iv i t ies. They also com-
pleted 15 hours of  laboratory act iv i t ies away from a microcomputer .
Repl icat ion 1  met  over  a  15-week per iod.  Each Repl icat ion 1  session
consisted of  a  two-hour lecture, one hour of  microcomputer  act iv i t ies
per  week  and inc luded 49  subjects . Repl icat ion  2  involved 28  subjects
and met  for  10  weeks. Each Repl icat ion 2  session consisted of  2-1/2
hours of  lecture and 1-1/2  hours of  microcomputer  act iv i t ies  per  week.
The Treatment
Dur ing the session a  week before  the f ina l  examinat ion was adminis-
tered, the instructor  reviewed the areas the test  would include. The
students were informed that  hal f  of  them would take the cognit ive test
on microcomputers and the other hal f  with paper and penci l . They were
instructed to report  to their  regularly scheduled laboratory period to
take the examinat ion. Two-stage random assignment was used to place the
students into ei ther the microcomputer or  conventional  test ing groups.
Part ic ipants  in  each repl icat ion were f i rs t  randomly assigned to  Group 1
o r  2 , and the treatment was then randomly assigned to the two groups.
The instructor administered the f inal  examination in the laboratory with
one student  per  microcomputer  whi le  the teaching assistant  administered
the same examinat ion in  a  c lassroom using convent ional  test  booklets  and
opt ica l  scan sheets . The f inal  test  consisted of  35 mult iple-choice
i tems.
The test ing and grading software used by the experimental  group was
ava i lab le  f rom a  commerc ia l  vendor .  This  package presented one test
i tem on the screen at  a  t ime and did not  advance to the next  i tem unt i l
the students entered the correct  answer. H o w e v e r ,  o n l y  t h e  f i r s t
response a student  entered was used in tabulat ing that  person’s score.
The test ing package informed students of  their  scores on the test  imme-
diate ly  a f ter  the  last  i tem was answered. The microcomputer group was
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given three sample i tems before start ing the test . After  the sample
items were completed, the instructor f ielded questions about the pro-
cess. Concurrent ly,  the teaching assistant  explained the direct ions and
fielded questions from students in the conventional  group. Both teach-
ers then proceeded to record the number of  minutes each student  needed
to complete the test. After completing the cognit ive test ,  the students
completed an instrument  designed to measure their  at t i tudes toward com-
puters.
The three dependent  var iables measured i n  t h i s  s t u d y  w e r e :
(a)  minutes to complete the test;  (b) score on the test;  and (c)  score
on the att i tudes about computers instrument.
the instructor ,
The test was developed by
and re l iabi I i ty  coeff ic ients from 10 pr ior  administra-
t i o n s  r a n g e d  f r o m  .78  t o  .90. I n  t h i s  s t u d y ,  the convent ional  test
group data were used to compute re l iabi l i ty  coef f ic ients  which were .80
for Repl icat ion 1 and .78  for  Repl icat ion 2. Data  were  not  ava i lab le  to
compute rel iabi l i ty coeff icients for the microcomputer test ing group.
Although the software recorded each student’s score on the test ,  i t  did
not  store data about individual  test  i tems.  T h e  l 0 - i t e m  a t t i t u d i n a l
instrument  was val idated by a  panel  of  experts  and y ie lded a  .74  Cron-
bach's  a l p h a  r e l  iabi I i t y  c o e f f i c i e n t  f o r  R e p l i c a t i o n  1  a n d  .76 f o r
Repl ication  2.
Findings
Personal  data by treatment and control  group are provided in Table
1 for  Repl icat ions 1 and 2.  The mean age for  the 49 subjects in  Repl i -
cat ion 1  was 33.8  ( t reatment ,  34.9;  control ,  32.5) .
FG$ication  2  were  o lder ,
The 28 subjects  in
with a  mean age of  38.4  ( t reatment ,  42 .7;  con-
34.1) .
t ion 2.
There were 38 females in  Repl icat ion 1  and 7  in  Replica-
In Repl icat ion 1,  33  subjects  had no bachelor ’s  degree,  and 16
had a bachelor ’s  degree or  h igher .  Repl icat ion 2 consisted of  12 sub-
jects  wi th  a  bachelor ’s  only  and 16  wi th  a  master ’s  or  educat ional  spe-
c ia l is t  degree.  The object ive  midterm examinat ion (See Table  1)  was
used as a  covar iate  in  the study. The midterm and f inal  examinations
were very highly correlated (r=.77)  for  Repl icat ion 1 and moderately
related in  Repl icat ion 2 (r=.43). Midterm scores for  the treatment and
control  groups were compared using a t - test ,  and no signif icant di f fer-
ence was found in  e i ther  repl icat ion (Repl icat ion 1:
Repl ication  2: t[26]=1.04,  p>.05).
t[47]=-.74,  p>.05;
Test of Hypothesis One: F ina l  Evaluat ion Scores
A one-way analys is  of  covar iance revealed that  the  two groups were
n o t  s i g n i f i c a n t l y  d i f f e r e n t  i n  t e r m s  o f  t h e i r  s c o r e s  o n  t h e  3 5 - i t e m
final  examinat ion.  Table 2 I ists the measures of  central  tendency and
the ANCOVA for the f inal  examinat ion scores. Hypothesis One was not
r e j e c t e d  f o r  e i t h e r  r e p l  ication since the exper imenta l  and contro I
groups had simi lar  scores on the f inal  examinat ion.
Test of Hypothesis Two: Student Att i tudes Toward Microcomputers
The mean att i tudinal  scores of  the two groups were posit ive in both
repl icat ions.
(posit ive) .
The scale  had a  possible  range of  10 (negat ive)  to  50
The t- test performed for both repl ications indicated that
Hypothesis Two should not  be rejected since the two groups had simi lar
posit ive att i tudes about computers (Repl  ication  1 :
and control , 4 1 . 0 ; Repl  ication  2 :
microcomputer ,  40 .9 ,
41.4) .
microcomputer, 39.3  and control ,
Hypothesis Two was not  re jected for  e i ther  repl icat ion.
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Table 1
A  Compar i son  o f  T rea tmen t  and  Con t ro l  Groups  on  Se lec ted  Var iab les  fo r
Rep l i ca t i ons  1  and  2
V a r i a b l e
T rea tmen t  ControI Overa I I
Repl  icat ion R e p l i c a t i o n  RepI icat ion
1 2 1 2 1 2
Age
Mean
S.D.
Sex
Males
FemaIes
Degree
34 .9 42 .7 32 .5
12.9 8 .8 9 .4
7 9 4
18 5 2 0
34.1 33 .8 38 .4
7 .9 11.0 9.3
1 2  1 1  21
2 3 8 7
No B.S.
B .S .  o r  H ighe r
Bache lo r ’ s  On ly
Master ’s  or  Higher
Mar  i ta l S ta tus
S i n g l e
Mar r i ed
Mid te rm Score
(100-point  s c a l e )
M e a n
S.D.
15 0 18 0 3 3 0
1 0 0 6 0 1 6 0
0 6 0 6 0 1 2
0 8 0 8 0 1 6
4 2 6 1 1 0  3
21 1 2 18 1 3 3 9 2 5
78.7 79.1 81 .3 83.1 80.1 81 .0
12.2 11.0 12.2 9 .4 12.1 10.2
Test  o f  Hypothes is  Three: M inu tes  t o  Take  t he  Examina t i on
A t - tes t  used to  compare  the  two groups  ind ica ted  there  was a  s ig -
n i f i can t  d i f f e rence  i n  m inu tes  r equ i r ed  t o  comp le te  t he  exam ina t i on  i n
R e p l i c a t i o n  1 .  The  m ic rocompu te r  g roup  took  5 .7  m inu tes  l onge r  t o  com-
p le te  t he  examina t i on  (32 .7  vs .  27 .0 ;  t [47]=2.36,  p<.05). There  was no
s i gn i f i can t  d i f f e rence  i n  m inu tes  needed  t o  comp le te  t he  exam ina t i on  i n
Repl icat ion 2  ( m i c r o c o m p u t e r ,  2 2 . 0  v s .  2 7 . 4  c o n t r o l ;  t [  16.15]=-1.40,
p>.05). Hypothes is  Three was re jec ted fo r  Rep l  icat ion 1  b u t  n o t  f o r
Repl icat ion  2 .  The  con t ro l  g roup  needed  27  m inu tes  i n  bo th  repl ica-
t ions,  bu t  t he  m ic rocompu te r  g roup  needed  10  m inu tes  l ess  i n  Rep l i ca t i on
2  (32  v s .  22).
Conc lus ions  and  Imp l i ca t i ons
Conc lus ions  and  imp l i ca t ions  were  fo rmu la ted  w i th  t he  know ledge
tha t  sub jec ts  fo r  th is  s tudy  used mic rocomputer  techno logy  ex tens ive ly
du r i ng  a  compu te r  app l  icat ions course.  I n  t h i s  i n v e s t i g a t i o n ,  f i n a l
examina t ion  sco res  were  independen t  o f  the  method  o f  tes t i ng .  Further,
t he  ob jec t i ve  m id te rm  exam ina t i on  adm in i s t e red  by  pape r  and  penc i l  p ro -
cedu res  was  modera te l y  t o  h igh l y  co r re la ted  w i th  t he  f i na l  examina t i on .
Th is  suggests  tha t  how s tudents  scored on the f ina l  examinat ion  was best
ind ica ted  by  scores  made  on  the  m id te rm e x a m i n a t i o n  a n d  n o t  b y  t h e
method  o f  t es t i ng .
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Tab le  2
ANCOVA of  F inal  Examinat ion Scores for  Repl icat ions 1  and 2
Group
Treatment
Control
n A d j u s t e d  M e a n s
Repl ication Repl icat ion
1 2 1 2
2 4 1 4 28 .4 26 .5
2 5 1 4 28 .9 26 .3
S.D.
Repl ication
1 2
4 .27 4 .29
4 .58 4 .27
d f  s s  M S  F
Repl icat ion RepI ication Repl icat ion RepI icat ion
Source 1 2 1 2 1 2 1 2
Midterm
(Covariate)
Treatment
Residual
1         1 565.8 90 .3  565.3 90 .3  69 .5 *  5 .82*
1       1 2.7 .3 2 .7 .3 .3 .02
4 6 2 5 3 7 4 . 6 388.1 8.1 15.5 - -
TotaI  48 27 9 4 3 . 1  4 7 8 . 7
*p<.05.
The posit ive att i tudes of  the treatment and control  groups immed i-
ately after  the f inal  examination would suggest that  the method of test-
ing was not  a  major  determinant  of  how students fe l t  about  computers.
The fact  that  the subjects were complet ing a computer  appl icat ions
course would suggest that  the course and factors other than the method
of test ing were probably responsible for  the posit ive att i tudes about
computers.
Since t ime requirements for the m icrocomputer test ing procedure
were not  consistent  over  two repl icat ions,  the method of testing as welI
as other factors appear to inf I  uence the t ime needed for this test ing
procedure.
Recommendations
Addit ional  research is  needed in  other  c lassroom sett ings to see i f
consistent  f indings about cognit ive performance,  t ime requirements and
at t i tude are  achieved.  Further,  instructors who use this medium to
administer  classroom examinat ions should be certain students can use the
technology effect ively since subjects for  this study used microcomputers
throughout a semester- long course.
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